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ABSTRACT 

We present results from XMM-Newton observations of the obscured QSO 
ISAX J1218. 9+2958. We find that the previously reported optical and soft X-ray 
counterpart positions are incorrect. However we confirm the spectroscopic redshift of 
0.176. The optical counterpart has a K magnitude of 13.5 and an R-K colour of 5.0 
and is therefore a bright extremely red object (ERO). The X-ray spectrum is well de- 
scribed by a power-law (F = 2.0 ±0.2) absorbed by an intrinsic neutral column density 
of 8.2lJ-j X 10^2 cm . We find that any scattered emission contributes at most 0.5 
percent to the total X-ray flux. From the optical/near-IR colour we estimate that the 
active nucleus must contribute at least 50 percent of the total flux in the K band and 
that the ratio of extinction to X-ray absorption is 0.1 — 0.7 times that expected from 
a Galactic dust-gas ratio and extinction curve. If ISAX J1218. 9-1-2958 were 100 x less 
luminous it would be indistinguishable from the population responsible for most of 
the 2-10 keV X-ray background. This has important implications for the optical/IR 
properties of faint absorbed X-ray sources. 
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1 INTRODUCTION 



' The cosmic X-ray background (XRB) is the combined 
X-ray emission from all extragalactic X-ray source pop- 
■ ulations, integrated over cosmic time. Surveys made us- 
' ing ROSAT resol ved 70-80 percent of the XRB into 
discrete sources (iHasinger et al.. 1998^ at soft energies 
(0.5-2.0 keV). The majority of these sources are QSOs 
and Seyfert 1 galaxies: unobscured active galactic nuclei 
(AGN) with broad e mission lines jMcHardv et al.. 1998t 
iLehmann et al.. 200ll) . However, the XRB cannot be ex- 
plained solely by extrapolating these sources to fainter fluxes 
as their spectra are softer than that of the XRB. To repro- 
duce the XRB spectrum, an additional population of faint 
hard sources is required. Leading X-ray background synthe- 
sis models ident ify the faint hard sou r ces with intrinsically 
absorbed AGN fcomastri et al.. 19951 : IWilman et al.. 2000l: 
[Gilh et al.. 20011 . The absorbed AGN are expected to con- 
stitute 80 to 90 percen t of the total AGN population 
jPabian &: Iwasawa. 19991) . 

The anticipated population of faint, hard sources 
has now been detected in Ch a ndra and XMM- 
Newton surveys l|Tozzi et al.. 200lt iBrandt et al.. 200lt 
iHasinger et al.. 200ll) . However, even before the launch of 
XMM-Newton and Chandra, a number of X-ray surveys 
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were carried out using ROSAT, ASCA, an d BeppoSAX to in- 
vestigate the absorbed AGN popula tion jUeda et al.. 19991 : 
iFiore et al.. 19991 : iPage et al.. 200(il) . These surveys covered 
large areas of sky and so were particularly useful for finding 
relatively bright, and thus easily studied, examples of the 
absorbed AGN population. 

The sources detected in these surveys exhibit inter- 
esting, and somewha t surprising properties. For example, 
iMaiolino et al. (2000l) found that AGN from the BeppoSAX 
High Energy Large Area Survey (HELLAS) could be divided 
into two groups according to their optical and near-IR prop- 
erties. One group of sources have point-like optical/near-IR 
counterparts with colours typical of optically selected QSOs. 
The other group of sources are extended in the optical/near- 
IR and have colours dominated by the host galaxy stellar 
population. Despite having a wide range of X-ray absorb- 
ing colum n densities up to 10^'^ cm~^, none of the sources 
studied by IMaiolino et al. (2QQ(tt appeared to have colours 
dominated by a reddened AGN. 

Comparison of ROSAT and BeppoSAX data on 
HELLAS sources yielded another unexpected result: 
IVignah et al. (200J) found that a significant fraction of the 
absorbed objects in HELLAS have an additional soft compo- 
nent in their X-ray spectra. This could be due to scattered 
X-rays which do not pass through the absorber, alterna- 
tively it might indicate a hot gas component as observed in 
starburst galaxies. 

Perhaps one of the most puzzling results is that 
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in many AGN whose X-ray spectra indicate a sub- 
stantial absorbing column (> 10^^ cm~^), the corre- 
sponding optical spectru m shows little or no evidence 
for dust reddening (jAkivama et al.. 200(1 : IPaee et al.. 200ll 
IComastri et al.. 200 ih . This suggests that the absorb- 
ing media of AGN typically have much lower dust- 

; as ratios than the i nterstellar medium of our Galaxy 
Maiolino et al.. 200181) . 

Observations of hard X-ray selected, absorbed AGN 
have the potential to reveal much about the dominant, ab- 
sorbed XRB-producing population of AGN. Here we re- 
port new X-ray and optical observations of the HELLAS 
source ISAX J1218. 9+2958, an absorbe d X-ray source, op - 
tically classified as a Seyfert 1.9 galaxy jFiore et al.. 199'9f) . 
It has a broad component to its Ha emission line (hence 
the Seyfert 1.9 classification) but its optical/near-IR colours 
appeared to be com pletely dominated by its host galaxy 
jMaiolino et al.. 20 001. It was proposed to have a ROSAT 
counterpart, (and t hus a significant soft X-ray excess) by 
IVignah et al. (200^) . 

Throughout this paper we assume a fiat AC DAI cos- 
mology with {Qm,^a) = (0.3,0.7) and a Hubble constant 
of 70 km s"^ Mpc-\ 



2 OBSERVATIONS AND DATA REDUCTION 

2.1 XMM-Newton data 

ISAX J1218.9+2958 is a serendipitous source in two XMM- 
Newton observations of Markarian 766. The first observation 
was performed on 20th May 2000 and had an exposure time 
of 28 ks in EPIC MP S (an intermediate resolution X-ray 
imaging spectrometer. iTurner et al.. 200 3) . 

The second observation took place exactly one year 
later, with a MOS exposure time of 127 ks. In both ob- 
servations the EPIC PN camera was operated in small 
window mode, and hence did not record any data for 
ISAX J1218.9+2958. 

The data were processed using the XMM-Newton Sci- 
ence Analysis System (SAS) v5.3. Periods of high back- 
ground in the 2001 observation were excised from the event 
lists, to leave 95 ks of useful exposure time. There were no 
periods of high background during the May 2000 observa- 
tion, so the total useful exposure time of the two observa- 
tions is 123 ks. At an off axis angle of 8.6 arc minutes, this 
corresponds to an effective exposure time of 82 ks at 2 keV. 

For the purpose of obtaining an accurate source posi- 
tion, images and exposure maps were constructed in the en- 
ergy band 1-10 keV. These images were source searched us- 
ing the SAS routines EBOXDETECT and EMLDETECT. 
A linear shift of ~ 2 arc seconds, based on the relative 
position of Markarian 766 in the EPIC images and the 
2MASS catalogue, was applied to the X-ray position of 
ISAX J1218. 9-1-2958 to match the optical/IR astrometric 
reference frame. 

We extracted X-ray spectra in the energy range 0.2- 
12 keV for the source and background from each exposure, 
including all valid single, double and triple X-ray event pat- 
terns. We have used the latest EPIC MOS redistribution ma- 
trix files and generated appropriate ancillary response files 
for our spectra using the SAS task ARFGEN. The source 



RA (J2000) Dec 

XMM-Newton 12:18:54.73 +29:58:06.6 
APM 12:18:54.71 +29:58:06.7 

2MASS 12:18:54.68 +29:58:06.7 

Table 1. X-ray, optical and IR positions of ISAX J1218.9 + 2958 

has a similar countrate and similar X-ray spectrum in both 
observations. Therefore the spectra from both observations 
and both MOS cameras were co-added to maximise signal 
to noise. Finally, the resulting spectrum was grouped to a 
minimum of 50 counts per channel. 

2.2 Optical/IR data 

The online APM^ and 2MASS^ databases were used to 
find the optical/IR counterpart for ISAX J1218. 9+2958. 
In addition, an I band image was obtained in January 
2002 during photometric conditions using the Andalucia 
Faint Object Spectrograph and Camera (ALFOSC) on the 
Nordic Optical Telescope (NOT). An optical spectrum of 
ISAX J1218.9+2958 was also obtained using ALFOSC in 
January 2002. A ten minute integration was taken using 
Grism 4 (3200-9100 A) with a slit 1.8 arc sec wide provid- 
ing a resolution of 23 A. Relative fiux calibration was deter- 
mined from an observation of the standard star Feige 66. 



3 THE X-RAY POSITION OF 

ISAX J1218.9 + 2958 AND IDENTIFYING THE 
OPTICAL/IR COUNTERPART 

The XMM-Newton derived position for ISAX J1218. 9+2958 
is given in Table Q The statistical uncertainty on this po- 
sition is su b-arc second, and th e systematic uncertainty is 
~ 1 arc sec iWatson et al.. 200ll) . a significant improvement 
upon the ~ 1 arc minu te uncertainty of the HELLAS posi- 
tion iFiore et al.. 1999^ . 

At the X-ray position we find unambiguous coun- 
terparts in the APM and 2MASS catalogues, and their 
positions are given in Table There is no correspond- 
ing ROSAT counterpart. We provide a summary of the 
optical/IR counterpart's photometric properties in Table 
2. The spectrum of the optical counterpart is shown in 
Figure It is a Seyfert 1.9 galaxy at a redshift z = 
0.176. The position of the optical counterpart reported by 
the HELLAS team jFiore et al.. 199llMaiolino et al.. 20001: 
iLa Franca et al.. 200217 is incorrect. However, the spec trum 
of the optical counterpart shown in lFiore et al. ('19991) has 
exactly the same emission line ratios as seen in our NOT 
spectrum. Subsequent ly we have learned that the spectrum 
and redshift given bv lFiore et al. (19991) are in fact for the 
correct optical counterpart, but the reported co-ordinates 
were mistakenly given for a second object observed simul- 
taneously through the same slit (A. Comastri, private com- 
munication) . 

^ http:/ /www. ast.cam.ac.uk/~mikc/apmcat/ 
^ iittp:/ /www. ipac.caltoch.edu/2mass/ 
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2MASS 


POSS 


POSS 


NOT 


2MASS 


RA (J2000) Dec 


O (B) 


E (R) 


I 


J H K 


12 18 54.68 +29 58 06.7 


20.07 (19.88) 


18.52 (18.52) 


17.95±0.1 


16.425 14.935 13.499 



Table 2. Optical and IR colours of the source. 
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Figure 1. Optical spectrum of ISAX J1218. 9+2958. Prominent 
emission lines are marked for z = 0.176. 
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Figure 2. The top panel shows the observed EPIC MOS spec- 
trum of ISAX J1218. 9+2958 (datapoints) fitted with an absorbed 
power law model (histogram). The bottom panel shows the resid- 
uals to the model fit. 



tic component to the abso rption model was included , with 
Nh = 1.7 X 10^° cm-^ dPickev fc Lockman. 199ol) . This 
simple model is a good fit to the data and is overplot- 
ted in Figure |21 The best fit power-law photon index is 
r = 2.0 ± 0.2, and the best fit column density intrinsic 



22 



Iq 7 X 10'" cm 
"^^ erg s~^ 



The ob- 



to ISAX J1218. 9+2958 is 8.2^ 

served 2-10 keV fiux is 8.6 x 10"^^ erg s"^ cm"^, with a 
corresponding unobscured rest frame 2-10 keV luminosity 

erg s"^ 



4.2 Reflection and reprocessing 

Reprocessing of the primary power-law radiation by cold 
material will result in a Fe Ka emission line at 6.4 keV and 
a reflected component, which has an Fe K edge at 7.1 keV 
jGeoree fc Fabian. 199il:lMatt. Perola fc Piro. 199ll) . Addi- 
tion of a narrow line at a rest frame energy of 6.4 keV does 
not produce a significant improvement to the fit. Adding a 
cold reflection component also results in an insigniflcant im- 
provement in flt. The reflection component is poorly con- 
strained and the 90 percent upper limit to the equiva- 
lent width of the Fe Ka line (111 eV) is compatible with 
the typical level of reflection seen in Seyfert 1 galaxies 
iNandra et al.. 19971) a nd with the reprocessing ex pected in 
the absorbing medium jLeahv fc Creighton. 199'3) . 

Some Seyfert 2 galaxies show broad optical emission 
lines in polarised light (e.g. jAntonucci fc Miller, 1985), im- 
plying that some of the nuclear radiation is scattered into 
our line of sight without passing through the absorbing 
medium. We have therefore added a second intrinsically un- 
absorbed power-law component to our model. This does not 
signiflcantly improve the flt, and the normalisation of the 
scattered power-law component is < 0.5% of the primary, 
absorbed, power-law component. In several heavily absorbed 
Seyfert galaxies the spectrum bel ow 1 keV is dominated by 
emission from ph oto-ionised gas (Kin khabwala et al.. 2002 : 
ISako et al.. 20001) . The strongest soft X -ray emission feature 
in these objects is the OVII triplet of emission lines at rest 
frame energy of 0.57 keV which is unresolved at the EPIC 
spectral resolution. Addition of a narrow rest frame 0.57 keV 
emission line does not significantly improve the fit. 



4 X~RAY SPECTRAL ANALYSIS 

We have used XSPEC vll.2 to analyze the X-ray spectrum. 
The results described in this section are given in TableOland 
all errors on the fit parameters are quoted at 90 per cent 
confidence for one interesting parameter (Ax^ = 2.706). 

4.1 Absorbed power-law model 

The spectrum is shown in Figure |21 the low count rate be- 
low 1 keV implies that the spectrum is heavily absorbed. 
We therefore fitted an absorbed power-law model. A Galac- 



5 AGN CONTRIBUTION TO THE 
OPTIC AL/IR FLUX 

The observed IR colours of R-K=5.0, J-H=1.5 and 
H-K=1.4 are all too red for a spiral or ellipti- 
cal galaxy at z = 0.176, where one would expect 
R-K=3.1, jRoche et al.. 2002h. and J-H=0.8, H-K=0.5 
iFioc fc Rocca-Volmerange. 1999^ suggesting that the dust- 
reddened nucleus is visible in the near-IR. 

We have estimated the relative contribution to the 
K band flux from the active nucleus as a function of 
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Model 



Intrinsic Nh EW Line flux Scattered 

(10^2 cm-2) (eV) (10^1* erg crQ-^ s"!) fraction (%) 



R 



xVd-o.f. 



Absorbed power-law 


2 0+°-^ 
^■'-'-0.2 


8.2 


fl.l 
-0.7 


Absorbed power-law 




8.3 


f 1.1 
-0.7 


+ iron Ka line 








Absorbed power-law 




8.9 


fO.9 
-0.8 


-|- reflection + iron Ka line 








Absorbed power law 


^•'-'-0.2 


8.4 


fl.l 
-0.9 


-I- scattered component 








Absorbed power-law 


^•'-'-0.1 


^■■^-0.9 



52 ±52 



OVII line 



O+0.8 
^-0.8 



7+°'* 

^•'-0.7 





'^■^-o.i 



0.2 



-1-0.3 



1.8-+ 



69/73 
66/72 
66/71 
68/72 
66/72 



Table 3. X-ray spectral model fitting results. R is the normalisation of the refiection component compared to a plane reflector covering 
half of the sky as seen from the central source. 
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Figure 3. The fractional AGN flux contribution to the total K 
band flux required to yield the observed B-K colour for different 
absorbing column densities. Elliptical galaxy; solid line. Spiral 
galaxy; dashed line. 
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intrinsic reddening for both elliptical and spiral host 
galaxy morphologies. This estimate is based on the B-K 
colour, which has the largest available spectral leverage. 
We used the elliptica l and Sa spiral galaxy templates of 
M^rmjj^c^^^^^Ml]) and the QSO composite spectrum of 
Francis et al. fl99Jl extended to the K band. For a range of 
extinctions we reddened the QSO composite spectrum as- 
suming that any obs curing matter in t he AGN has a Galac- 
tic extinction curve jFitzpatrick. 1999ll and determined the 
relative AGN and galaxy contributions to the total flux re- 
quired to produce the observed B-K colour. 

Figurel^shows the allowed combinations of nuclear con- 
tribution versus intrinsic reddening for an elliptical and for 
a spiral host. For an elliptical host the relative contribution 
from the active nucleus is always greater than 55 percent 
and rises sharply with decreasing absorption. For a spiral 
host the minimum active nucleus contribution is 66 percent. 
Regardless of host galaxy morphology or the degree of red- 
dening the AGN makes a substantial contribution to the 
near-IR flux. 

We have also explicitly calculated the B band and K 
band magnitudes for the host and active nucleus correspond- 



Figure 4. The host galaxy and AGN magnitudes in the B and 
K bands allowed in order to reproduce the observed B-K colour. 

ing to the permitted range of reddening and flux contribu- 
tions shown in Figure|5] The results are illustrated in Figure 
|1] As the left panel shows, unless the AGN is reddened by 
less than j4„ ~ 5 (equivalent to Nh ~ 10^^ cm~^), the host 
galaxy is responsible for virtually all the B band flux. 



6 OPTICAL SPECTRUM 

The measured [OIII]/H^ ratio for ISAX J1218.9-^2958 is 
~ 10, of order 20 x larger than typically observed in opti- 
cally selected QSOs. This suggests that ISAX J1218. 9-^2958 
is extinguished by at least — 3.3, corresponding to a 
minimum equivalent neutral hydrogen column density of 
6.5 X 10^^ cm-^ 

Assuming a galaxy flux contribution of 14 per- 
cent i n the R band at z = for typical u nabsorbed 
AGN iHutchings. Crampton fc Campbell. 198 J) , we have 
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matched the observed equivalent width of the broad Hp 
component in our optical spectrum with that of an obscured 
QSO plus host galaxy model spectrum. We find an opti- 
cal extinction of > 4.0, similar to that derived via the 
observed [OIII]/H/3 ratio. Comparison with our X-ray de- 
termined column density of 8.2 x 10'^^ cm~^ implies that 
the ratio of optical/IR extinction to X-ray absorption in 
ISAX J1218.9+2958 is at least Galactic. 

Another estimate of the optical extinction may be de- 
rived via the observed optical to X-ray slope, Qox^. About 
90% of low redshi ft unobscured QSOs have 1.2 < aox < 1.7 
iLaor et al.. 199^ . Starting from the unabsorbed 0.5-2.0 
keV fiux (1.1 X 10~^^ erg cm~^ s~^) we determined the 
spread of 2500A flux consistent with this range of Oox, and 
converted these flux values to B and K band magnitudes 
using the template of lFrancis et al. fl99J) . Taking into ac- 
count the uncertainty on the measured X-ray flux, we expect 
unreddened B and K magnitudes of 15.3lj g and 12.3l5 g 
spectively. Assuming an AGN contribution of between 50- 
100 percent in the K band, the observed K band magnitude 
of 13.5 implies optical extinction in the range < 29. Com- 
bining this upper limit with the lower limit derived from Hp 
we conclude that the ratio of optical/IR extinction to X-ray 
absorption in ISAX J1218.9+2958 is 0.1 - 0.7 Galactic. 



7 DISCUSSION 

7.1 Dust-gas ratio 

A low dust-gas ratio has bee n observed in several 
samples of obscured AGN (e.g. iMaccacaro et al.. 19821 : 
lAkivama et al.. 2000t iPage et al.. 200 j) . This has been at- 
tributed to either a reduced dust content in these AGN, or 
as a consequence of possible different emission regions, with 
X-ray emissi on associated with d e eper regions than opti - 
cal emission jReichert et al.. 1^85^ . iMaiolino et al. f2001all 
have also found dust-gas ratios significantly lower than the 
standard Galactic value, for AGN with intrinsic luminosities 
> 10*^ erg s~^. However, they attribute this to a dust grain 
distribution biased i n favour of large grai ns which flattens 
the extinction curve iLaor fc Draine. 19931) a nd explains th e 
reduced A^/Nh and E(B-V) /Nh jMaiolino et al.. 2001bl) . 
IWcinga rtner fc Murrav (2002|) propose that most of the X- 
ray absorption in the lMaloUno et al. ^2001a^ galaxies occurs 
in a region distinct from the region responsible for the opti- 
cal extinction. 

In ISAX J1218.9-f2958 the ratio of optical/IR extinc- 
tion to X-ray absorption is only 0.1 — 0.7 times that expected 
assuming a Galactic dust-gas ratio, in line with these previ- 
ous studies. As this appears to be a widespread property of 
absorbed AGN it has important consequences for the opti- 
cal/IR appearance of the faint X-ray population. 

7.2 Implications for the faint source population 

Faint X-ray sources with 2-10 keV fluxes of ~ 10^^* erg s^^ 
are responsible for a large fraction of the X-ray back- 
ground. At these fiuxes a high proportion of the sources 

defined as the ratio of the UV fiux at 2500A to that of the 
X-ray fiux at 2keV 



are absorb ed, with apparent column densities of ~ 
10^^ cm~^ iRosati et al.. 2o'o3) . In m any cases their op- 
tical cou nterparts a re extremely red fBargcr et al.. 200 ll : 
[Alexand er et al.. 2002 : Crawf ord_e^al. , 2002), confirmin g 
previous ROSAT findings jLehmann et al. . 200011 200 ll) . 
However, understanding the nature of these sources has 
proved difficult due to their optical faintness. 

For those objects which are too faint for optical spec- 
troscopy, photometric redshifts are estimated assuming 
that the op tical and IR emission is dominated by the 
host gala xv ([ Alexander et al.^ 2002|: [Lehman n et al.. 200 ll : 
Franccsch ini et al.. 20011: ICrawford et al.. 2002^ . The iusti- 
fication for this assumption comes from the observation 
that similar sources for which optical spectroscopy is pos- 
sible are dominated i n the optical by their host galaxies 
iLehmann et al.. 200 ll) , and that the optical to IR colours of 
the faint sou rces are consistent with those of elliptical o r spi- 
ral galaxies iMainieri et al.. 20021 : [Koekemoer et al.. ,2002). 

However, in ISAX J1218.9-h2958 a dust reddened AGN 
contributes at least 50 percent of the fiux in the K band. 
ISAX J1218. 9+2958 is similar both in its X-ray spec- 
tral properties and in its optical colours to the sources 
which populate faint X-ray surveys although it is ~ 100 x 
brighter. At 10~^* erg s~^ cm~'^ we expect objects similar 
to ISAX J1218.9+2958 to look identical to typical deep field 
sources and to be about 250 times more numerous on the 
sky than at a fiux of 8.6 x 10"^"^ erg s" '^ cm~'^ (assuming the 
type 1 luminosity function slope from iPaTO etaL 1993)- It 
is therefore possible that a non-negligible fraction of faint 
sources could in fact have a significant AGN contribution in 
the near-IR. 

Further evidence that significant numbers of faint ab- 
sorbed sources have large AGN contri butions in the near- 
IR com es from the rece n t studies of [G andhi et al. (20021) 
and Ste vens et al. (2003h . IStevens et al . f2003) found that 
three out of five of their X-ray selected EROs are point- 
like and therefore A GN dominated in the K band, while 
iGandhi et al. f2002l) found three out of eight of their sam- 
ple of hard Chandra sources are point-like and have broad 
emission lines (i.e. are AGN dominated) in the near-IR. 

One significant consequence of the presence of a red- 
dened AGN in the near-IR is that photometric redshift de- 
terminations assuming a galaxy spectrum could be inaccu- 
rate. Weak, low redshift objects could be assigned high red- 
shifts in order to reproduce the red colours from galaxy tem- 
plates. An additional AGN contribution to the rest frame 
near-IR fiux should therefore be considered when determin- 
ing photometric redshifts for sources with similar X-ray col- 
umn densities to ISAX J1218.9-I-2958. 



8 CONCLUSIONS 

We have presented the hard X-ray and optical spectra 
of the obscured QSO ISAX J1218.9+2958. We find that 
the position rep orted for the optical counterpart (e.g. 
iFiore et al.. 19991) was incorrect. However, the redshift and 
optical spectrum given by (Fiore et al.. 1999^ are correct. 
The optical counterpart is an extremely red object with R- 
K=5.0 and there is no 7? 05^ T counterpart. 

The X-ray spectrum is consistent with a Compton thin 
absorbed power-law of photon index 2.0 ± 0.2 and intrinsic 
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column density of Nh = 8.21q;^ x 10^^ cm~^. The intrinsic 
2-10 keV luminosity is 1.1 ±0.1 x 10"'"' erg s~^ which places 
ISAX J1218.9+2958 in the quasar regime. The X-ray spec- 
trum shows no evidence for a scattered component or for a 
soft component. 

The colours indicate that the central AGN in 
ISAX J1218.9+2958 accounts for at least 50% of the K band 
emission regardless of the assumed host morphology. This 
has important implications for photometric redshift deter- 
minations for faint sources which assume that emission is 
dominated by a host galaxy. 

Comparing X-ray and optically derived values for the 
column density intrinsic to ISAX J1218. 9+2958, wo de- 
duce that the ratio of extinction to X-ray absorption in 
ISAX J1218.9+2958 is 0.1 - 0.7 times that expected from a 
Galactic extinction curve. 
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